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©  Preparation  of  granular  sodium  tripolyphosphate  products. 

Dense  rotary  dried  sodium  tripolyphosphate  (STPP) 
particles  having  a  bulk  density  of  at  least  0.9  g/cc  and  a 
particle  size  distribution  of  0  to  85%  by  weight  +20  mesh,  15 
to  100%  by  weight  -20  +100  mesh  and  0  to  20%  by  weight 
-100  mesh  are  moisturized  by  adding  a  sufficient  amount  of 
water  to  produce  a  material  containing  on  the  average 
between  about  10%  and  about  30%  by  weight  moisture.  The 
moisturized  material  is  calcined  to  a  temperature  within  the 
range  of  from  about  300  to  about  600°C,  to  produce  a 
granular  STPP  product  having  low  friability,  high  absorptiv- 
ity  and  a  bulk  density  within  the  range  of  from  about  0.65  to 
about  0.87  g/cc. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r  

p r e p a r i n g   g r a n u l a r   sod ium  t r i p o l y p h o s p h a t e   (STPP)  p r o d -  
u c t s   h a v i n g   low  f r i a b i l i t y ,   h i g h   a b s o r p t i v i t y   a n d  

a  b u l k   d e n s i t y   w i t h i n   the   r a n g e   of  from  a b o u t   0 . 6 5  

to  a b o u t   0 . 87   g / c c ,   w h e r e i n   t h e r e   is  e m p l o y e d   as  t h e  

f e e d ,   a  d e n s e   r o t a r y   d r i e d   STPP  m a t e r i a l   h a v i n g   a  b u l k  

d e n s i t y   of  at  l e a s t   0 .9   g / c c   and  a  p a r t i c l e   s i z e   d i s -  

t r i b u t i o n   of  0  to  85%  by  w e i g h t   +20  mesh ,   15  to  100% 

by  w e i g h t   -20  +100  mesh  and  0  to  20%  by  w e i g h t   - 1 0 0  

m e s h .  

In  the   f o r m u l a t i o n   of  modern   d e t e r g e n t   c o m p o -  
s i t i o n s ,   g r a n u l a r   STPP  has  come  i n t o   w i d e s p r e a d   u s e  

as  a  p h o s p h a t e   " b u i l d e r "   w h i c h   i n c r e a s e s   the  c l e a n i n g  

a b i l i t y   of  t h e s e   d e t e r g e n t   c o m p o s i t i o n s .   STPP  i s  

p r o d u c e d   by  i n i t i a l l y   r e a c t i n g   p h o s p h o r i c   a c i d   a n d  

an  a l k a l i n e   compound  such   as  s o d i u m   h y d r o x i d e   or  s o d i u m  

c a r b o n a t e   t o g e t h e r   in  an  a q u e o u s   s o l u t i o n   such  t h a t  

the  m o l a r   r a t i o   of  sod ium  to  p h o s p h o r u s   is  on  the   o r d e r  

of  a b o u t   1 . 6 7 .   Th is   r e a c t i o n   r e s u l t s   in  the   f o r m a t i o n  

of  an  a q u e o u s   m i x t u r e   c o n t a i n i n g   m o n o s o d i u m   o r t h o p h o s -  

p h a t e   and  d i s o d i u m   o r t h o p h o s p h a t e   in  a  mole  r a t i o   o f  

a b o u t   1 : 2 .  

STPP  can   be  p r o d u c e d   t h e r e f r o m   in  e i t h e r   a  r o t a r y  
k i l n   or  a  s p r a y   d r y e r .   In  the   c a s e   of  the   r o t a r y   k i l n ,  

t h e   f r e e   wa t e r   is  r emoved   from  the   p h o s p h a t e   m i x t u r e  

by  p a s s i n g   i t   t h r o u g h   a  h e a t i n g   zone  where   i t   is  p r o -  

g r e s s i v e l y   h e a t e d   to  h i g h e r   t e m p e r a t u r e s .   At  a  t e m p e r a -  

t u r e   of  a b o u t   250°C  or  h i g h e r ,   STPP  is  f o r m e d .  

W h i l e   the  e x a c t   mole  r a t i o   of  sod ium  to  p h o s -  

p h o r u s   in  the   a q u e o u s   o r t h o p h o s p h a t e   s o l u t i o n   w h i c h  

is  e m p l o y e d   may  be  v a r i e d ,   t h e   u l t i m a t e   r e a c t i o n   t a k e s  

p l a c e   in  a c c o r d a n c e   w i th   the   f o l l o w i n g   e q u a t i o n :  

The  r e s u l t i n g   STPP  is  a  c r y s t a l l i n e   a n h y d r o u s   p r o d u c t  

c a p a b l e   of  h a v i n g   two  p h y s i c a l   f o r m s .   Form  I  is   t y p i -  

c a l l y   p r o d u c e d   when  c a l c i n a t i o n   t e m p e r a t u r e s   of  f r o m  



a b o u t   500°C  to  a b o u t   600°C  a r e   e m p l o y e d   w h i l e   Form  I I  

is   t y p i c a l l y   p r o d u c e d   when  c a l c i n a t i o n   t e m p e r a t u r e s  

b e l o w   a b o u t   500°C  a r e   e m p l o y e d .  

In  f o r m u l a t i n g   f r e e - f l o w i n g ,   e s s e n t i a l l y   h o m o -  

g e n e o u s   d e t e r g e n t   c o m p o s i t i o n s   c o n t a i n i n g   a  g r a n u l a r  

STPP  p r o d u c t ,   t h e   STPP  e m p l o y e d   has  been   m a n u f a c t u r e d  

so  t h a t   i t s   v a r i o u s   p h y s i c a l   p r o p e r t i e s   s u i t   t he   u l -  

t i m a t e   use   of  the   f o r m u l a t i o n   a n d / o r   t he   m e t h o d   b y  

w h i c h   t h e   f o r m u l a t i o n   is  p r e p a r e d .   P h y s i c a l   p r o p e r t i e s  

of  a  g r a n u l a r   STPP  p r o d u c t   wh ich   a re   g e n e r a l l y   i m p o r -  

t a n t   in  p r e p a r i n g   such   c o m p o s i t i o n s   i n c l u d e   b u l k   d e n -  

s i t y ,   f r i a b i l i t y   and  a b s o r p t i v i t y .   A d d i t i o n a l l y ,  

t h e   d i s s o l u t i o n   t ime   of  a  g r a n u l a r   STPP  p r o d u c t   c a n  

become  i m p o r t a n t   as ,   f o r   e x a m p l e ,   in  t he   p r e p a r a t i o n  

of   d ry   m i x e d   a u t o m a t i c   d i s h w a s h i n g   d e t e r g e n t s .  
Bulk  d e n s i t y   may  be  d e f i n e d   in  t e r m s   of  t h e  

w e i g h t   of  STPP  w h i c h   f r e e l y   f l o w s   i n t o   a  c o n t a i n e r  

of  g i v e n   v o l u m e .   A  c o n v e n i e n t   m e t h o d   for   m e a s u r i n g  

b u l k   d e n s i t y ,   and  the   m e t h o d   used   h e r e i n ,   is   t he   S o l v a y  

P r o c e s s   Method   302A  d e s c r i b e d   in  t he   S o l v a y   T e c h n i c a l  

and  E n g i n e e r i n g   S e r v i c e   B u l l e t i n   N o .  9 ,   (page   3 3 )  

i s s u e d   in  1944 .   T y p i c a l l y ,   t he   low  bu lk   d e n s i t y   p r o d -  

u c t   ( g e n e r a l l y   0 . 4 5 - 0 . 5 9   g / c c )   is   u sed   in  home  l a u n d r y  
and  p r e - s o a k   d e t e r g e n t   f o r m u l a t i o n s .   Medium  d e n s i t y  

STPP  is  g e n e r a l l y   u s e d   in  a u t o m a t i c   d i s h w a s h i n g   c o m p o -  
s i t i o n s ,   and  the   h i g h e r   d e n s i t y   p r o d u c t   ( g e n e r a l l y  

g r e a t e r   t h a n   0 . 7 5   g / c c )   is   used   i n r f o r m u l a t i n g   h e a v y -  

d u t y   c l e a n e r s   as ,   fo r   e x a m p l e ,   f l o o r   and  w a l l   c l e a n e r s .  

F r i a b i l i t y   r e l a t e s   to  p a r t i c l e   s t r e n g t h :   t h e  

l o w e r   t he   p e r c e n t   f r i a b i l i t y ,   t h e   s t r o n g e r   t he   STPP 

p a r t i c l e .   G e n e r a l l y ,   p a r t i c l e s   of  low  f r i a b i l i t y   a r e  

d e s i r e d   to  p r e v e n t   f r a c t u r i n g   of  the   STPP  p a r t i c l e s  

d u r i n g   m i x i n g ,   h a n d l i n g   and  t r a n s p o r t i n g   t he   d e t e r g e n t  

f o r m u l a t i o n s .   F r i a b i l i t y   v a l u e s   be low  30%  a r e   g e n -  

e r a l l y   d e s i r e d   for   c o m m e r c i a l   u s e .   V a l u e s   b e l o w   20% 

a re   c o n s i d e r e d   good  and  be low  10%  e x c e l l e n t .  

A b s o r p t i v i t y   r e l a t e s   to  t he   a b i l i t y   of  a  p a r t i c l e  



to   a b s o r b   v a r i o u s   l i q u i d   c o m p o n e n t s   e m p l o y e d   in  t h e  

f o r m u l a t i o n   of  d e t e r g e n t   c o m p o s i t i o n s .   High  a b s o r p -  

t i v i t y   v a l u e s   a re   a  c r i t i c a l   f a c t o r ,   for   e x a m p l e ,   i n  

f o r m u l a t i n g   f r e e - f l o w i n g   d e t e r g e n t   c o m p o s i t i o n s   w h i c h  

c o n t a i n   l i q u i d   s u r f a c t a n t s ,   as  dry   mixed   a u t o m a t i c  

d i s h w a s h i n g   c o m p o s i t i o n s .   A b s o r p t i v i t y   v a l u e s   a b o v e  

10%  a r e   g e n e r a l l y   d e s i r e d   in  f o r m u l a t i n g   such   c o m p o -  
s i t i o n s .   V a l u e s   above   15%  a r e   c o n s i d e r e d   ve ry   g o o d  
and  above   20%  e x c e l l e n t .  

The  p r o c e d u r e s   e m p l o y e d   in  m e a s u r i n g   f r i a b i l i t y ,  

a b s o r p t i v i t y   and  d i s s o l u t i o n   t ime  a re   d e t a i l e d   b e l o w ,  

i m m e d i a t e l y   p r e c e d i n g   Example   I .  

One  p r o b l e m   f a c e d   by  m a n u f a c t u r e r s   is  t h a t   m a n y  
e x i s t i n g   p l a n t   f a c i l i t i e s   have   a  l i m i t e d   a b i l i t y   f o r  

p r o d u c i n g   more  t h a n   one  bu lk   d e n s i t y   r a n g e   of  g r a n u l a r  

STPP.  Th i s   is  t he   c a se   w i th   most   r o t a r y   k i l n   p r o c e s s e s ,  
w h i c h   t y p i c a l l y   p r o d u c e   a  p r o d u c t   h a v i n g   a  bu lk   d e n s i t y  

of  a b o u t   0 . 90   to  1 .00   g / c c .   C o n s e q u e n t l y ,   a  p r o c e s s  
to  which   such   e x i s t i n g   p l a n t s   c o u l d   e a s i l y   a d a p t ,   w h i c h  

would   p r o v i d e   a  lower   bu lk   d e n s i t y   g r a n u l a r   p r o d u c t  

and  t h e r e b y   i n c r e a s e   f l e x i b i l i t y   in  the   bu lk   d e n s i t y  

r a n g e   t h a t   can  be  p r o d u c e d ,   is  h i g h l y   d e s i r a b l e .   S u c h  

a  p r o c e s s   which   a d d i t i o n a l l y   p r o v i d e s   a  g r a n u l a r   STPP 

p r o d u c t   h a v i n g   h i g h   a b s o r p t i v i t y   and  low  f r i a b i l i t y  

is  e s p e c i a l l y   d e s i r a b l e .  

In  a c c o r d a n c e   w i th   t h i s   i n v e n t i o n ,   g r a n u l a r   s o d i u m  

t r i p o l y p h o s p h a t e   p r o d u c t s   h a v i n g   low  f r i a b i l i t y ,   h i g h  

a b s o r p t i v i t y ,   and  a  bulk   d e n s i t y   w i t h i n   t he   r a n g e   o f  

f rom  a b o u t   0 .65   g / c c   to  a b o u t   0 .87   g / c c   can  be  p r e p a r e d  

by  a  p r o c e s s   which   c o m p r i s e s   m o i s t u r i z i n g   an  a g i t a t e d  

d e n s e   r o t a r y   d r i e d   sod ium  t r i p o l y p h o s p h a t e   f e ed   m a -  

t e r i a l   h a v i n g   a  bulk   d e n s i t y   of  at  l e a s t   0 .9   g / c c   a n d  

a  p a r t i c l e   s i z e   d i s t r i b u t i o n   of  0  to  85%  by  w e i g h t  

+20  mesh ,   15  to  100%  by  w e i g h t   -20  +100  mesh  and  0 

to  20%  by  w e i g h t   -100  mesh  by  a d d i n g   a  s u f f i c i e n t  

amount   of  wa t e r   t h e r e o n   to  p r o d u c e   a  m o i s t u r i z e d   ma-  

t e r i a l   c o n t a i n i n g   on  the   a v e r a g e   b e t w e e n   10  and  30% 



by  w e i g h t   m o i s t u r e ,   c a l c i n i n g   the   m o i s t u r i z e d   m a t e r i a l  
to  a  t e m p e r a t u r e   w i t h i n   t he   r a n g e   of  from  a b o u t   3 0 0  

to  a b o u t   600°C  and  r e c o v e r i n g   s a i d   g r a n u l a r   s o d i u m  

t r i p o l y p h o s p h a t e   p r o d u c t .  

The  p r i m a r y   m o i s t u r i z a t i o n   s t e p   f e e d   ( t h a t   i s  

f e e d   p r i o r   to   a d m i x t u r e   w i t h   any  p r o c e s s   u n d e r s i z e  

r e c y c l e   m a t e r i a l )   is  a  d e n s e   ( b u l k   d e n s i t y   of  0 . 9 0  

g / c c   or  g r e a t e r )   e s s e n t i a l l y   n o n - h y d r a t e d   r o t a r y   d r i e d  

STPP  m a t e r i a l   h a v i n g   a  p a r t i c l e   s i z e   d i s t r i b u t i o n   o f  

0  to  85%  by  w e i g h t   +20  mesh ,   15  to   100%  by  w e i g h t  

-20  +100  mesh  and  0  to  20%  - 1 0 0   mesh .   P r e f e r a b l y ,  
t h i s   f e e d   has  a  p a r t i c l e   s i z e   d i s t r i b u t i o n   of  40  t o  

65%  by  w e i g h t   +20  mesh ,   30  to   55%  by  w e i g h t   -20  + 1 0 0  

mesh  and  0  to  10%  by  w e i g h t   -100   mesh .   Al l   p a r t i c l e  

s i z e   d e s i g n a t i o n s   h e r e i n   r e p r e s e n t   U . S . A .   S t a n d a r d  

S i e v e   v a l u e s   (ANSI/ASTM  S t a n d a r d   E l l - 7 0 ) .  

The  p r i m a r y   m o i s t u r i z a t i o n   s t e p   f e e d   is  the   a c -  

t u a l   f e e d   whe re   no  p r o c e s s   u n d e r s i z e   STPP  is  r e c y c l e d .  

When  a  c o n t i n u o u s   p r o c e s s   is  e m p l o y e d ,   h o w e v e r ,   i t  

is  p r e f e r a b l e   to  r e c y c l e   t he   p r o c e s s   u n d e r s i z e   m a t e r i a l  

to   the   m o i s t u r i z a t i o n   s t e p .   P r o c e s s   u n d e r s i z e   STPP 

is   u n d e r s t o o d   h e r e i n   to  c o n s t i t u t e   p r o d u c t   s c r e e n   u n d e r -  

s i z e   STPP  p a r t i c l e s   and  STPP  p a r t i c l e s   ( g e n e r a l l y   p a r -  

t i a l l y   h y d r a t e d )   c o l l e c t e d   from  the   h y d r a t o r   a n d / o r  

c a l c i n e r   e x i t   gas  s t r e a m   by ,   fo r   e x a m p l e ,   a  dry   c y -  
c l o n e .   The  u n q u a l i f i e d   e x p r e s s i o n   " m o i s t u r i z a t i o n  

s t e p   f e e d "   is  u n d e r s t o o d   h e r e i n   to  mean  the   a c t u a l  

m o i s t u r i z a t i o n   s t e p   f e e d .  

Form  I  a n d / o r   Form  I I   STPP  may  be  e m p l o y e d   a s  

f e e d   to  the   m o i s t u r i z a t i o n   s t e p .   The  Form  I  and  I I  

c o n t e n t   of  the   f i n a l   c a l c i n e d   p r o d u c t   is  e s s e n t i a l l y  

c o n t r o l l e d   by  the   m a t e r i a l   c a l c i n a t i o n   t e m p e r a t u r e  

of  the   m o i s t u r i z e d   STPP.  ( T h e r e   a re   no  Form  d e s i g -  

n a t i o n s   in  the   h y d r a t e d   s t a t e . )  

In  c a r r y i n g   out   the   p r o c e s s   of  the   i n v e n t i o n ,  

a  s u f f i c i e n t   amount   of  w a t e r   is  added   to  the   m o i s t u r i -  

z a t i o n   s t e p   f e e d   to  p r o d u c e   a  p r o d u c t   c o n t a i n i n g ,   o n  



t he   a v e r a g e ,   b e t w e e n   10  and  30%  by  w e i g h t   of  m o i s t u r e .  

The  10-30%  amoun t   of  m o i s t u r e ,   r e p r e s e n t s   b o t h   b o u n d  

and  f r e e   w a t e r .   G e n e r a l l y ,   t he   m o i s t u r i z a t i o n   s t e p  
e f f e c t s   an  a g g l o m e r a t i o n   of  the   h y d r a t o r   f e e d ,   p a r -  

t i c u l a r l y   of  any  f i n e s   ( t h a t   i s ,   - 100   mesh  m a t e r i a l )  

in  s a i d   f e e d .  

Both   the   amount   of  w a t e r   added   and  t he   p a r t i c l e  
s i z e   of  t he   m o i s t u r i z a t i o n   s t e p   f e e d   have  been   f o u n d  

to  be  f a c t o r s   in  c o n t r o l l i n g   the   bu lk   d e n s i t y   of  t h e  

f i n a l   p r o d u c t ,   t he   f o r m e r   a p p e a r i n g   to  be  the   m o r e  

s i g n i f i c a n t   f a c t o r .   Up  to  a  p o i n t ,   i n c r e a s i n g   t h e  

amount   of  w a t e r   added   to  the   m o i s t u r i z a t i o n   s t e p   f e e d  

t e n d s   to  d e c r e a s e   the   bu lk   d e n s i t y   of  the   f i n a l   p r o d -  

u c t .   Th i s   e f f e c t   is  t h o u g h t   to  d i m i n i s h   and  e v e n t u a l l y  

r e v e r s e   i t s e l f   when  s u f f i c i e n t   w a t e r   is  p r e s e n t   t o  

e f f e c t   a  d i s s o l u t i o n   of  a  p o r t i o n   of  t h e   f e e d .   T h e  

b u l k   d e n s i t y   of  t he   f i n a l   p r o d u c t   a l s o   t e n d s   to  b e  

r e d u c e d   by  d e c r e a s i n g   the   w e i g h t e d   a v e r a g e   p a r t i c l e  

s i z e   of  t he   m o i s t u r i z a t i o n   s t e p   f e e d .  

The  t e rm  " w a t e r "   is  to  be  u n d e r s t o o d   to  m e a n  

p u r e   w a t e r ,   or  w a t e r   c o n t a i n i n g   minor   a m o u n t s ,   t h a t  

is  l e s s   t h a n   15%  by  w e i g h t   of  STPP  or  o t h e r   such   p o l y -  

p h o s p h a t e   s a l t s .   Wate r   c o n t a i n i n g   such   minor   a m o u n t s  

of  STPP  may  be  u sed   when  i t   is  d e s i r e d   to  r e c y c l e   w a t e r  

in  a  c o m m e r c i a l   p r o d u c t i o n   p l a n t   o b t a i n e d ,   fo r   e x a m p l e ,  

from  p o l l u t i o n   c o n t r o l   e q u i p m e n t .  

The  t e m p e r a t u r e   of  the   wa t e r   s p r a y e d   is  n o t  

c r i t i c a l ,   bu t   i t   is  p r e f e r a b l y   w i t h i n   the   r a n g e   o f  

from  10°  to  50°C.  I t   is  g e n e r a l l y   i m p r a c t i c a l   t o  

employ   t e m p e r a t u r e s   g r e a t e r   t h a n   80°C  or  t e m p e r a t u r e s  

be low  5 ° C .  

The  m o i s t u r i z a t i o n   s t e p   f e e d   is  s u b j e c t e d   t o  

a g i t a t i o n   as  t he   w a t e r   is  added .   This   e f f e c t s   a  m o r e  

u n i f o r m   d i s t r i b u t i o n   of  wa te r   on  the   f e e d   and  t e n d s  

to  a g g l o m e r a t e   the   f e e d ,   p a r t i c u l a r l y   any  f i n e s   i n  

the   f e e d .   P r e f e r a b l y ,   the   m o i s t u r i z a t i o n   s t e p   f e e d  

is  a g i t a t e d   by  r o t a t i o n .   E q u i p m e n t   in  which   the  m o i s -  



t u r i z a t i o n   s t e p   may  be  c a r r i e d   ou t   and  wh ich   p r o v i d e  
t h e   p r e f e r r e d   a g i t a t i o n   i n c l u d e ,   fo r   e x a m p l e ,   a  r o t a r y  
d i s c   g r a n u l a t o r   and  a  r o t a t i n g   h o r i z o n t a l   drum  h y d r a t o r  

w i t h   l i f t i n g   f l i g h t s   ( s e e   a l s o   e q u i p m e n t   d e s c r i b e d  

in  U .S .   P a t e n t   Nos.  3 , 1 5 4 , 4 9 6   and  3 , 6 2 5 , 9 0 2 ) .   S p r a y i n g  
is   t he   most   p r e f e r r e d   m e t h o d   of  w a t e r   a d d i t i o n   a n d  

may  be  done   by  any  of  t he   c o n v e n t i o n a l   s p r a y i n g   m e a n s ,  
w h i c h   i n c l u d e ,   fo r   e x a m p l e ,   a i r   a t o m i z e d   or  p n e u m a t i c  

s p r a y   n o z z l e s .  

The  m o i s t u r i z e d   p r o d u c t   is  t h e n   c a l c i n e d   to  a  

t e m p e r a t u r e   w i t h i n   the   r a n g e   of  f rom  a b o u t   300°C  t o  

a b o u t   600°C ,   t he   t e m p e r a t u r e   b e i n g   s e l e c t e d   to  p r o d u c e  
t h e   d e s i r e d   Form  I  a n d / o r   Form  I I   c o n t e n t   in  the   f i n a l  

STPP  p r o d u c t .   T y p i c a l l y ,   t i m e s   on  the   o r d e r   of  5  t o  

45  m i n u t e s   a re   e m p l o y e d   in  r e a c h i n g   the   s e l e c t e d   t e m -  

p e r a t u r e   but   s h o r t e r   or  l o n g e r   t i m e s   may  be  u sed   w h e r e  

d e s i r e d .   A l t h o u g h   any  s u i t a b l e   c a l c i n e r   may  be  e m -  

p l o y e d ,   a  r o t a r y   c a l c i n e r   is  p r e f e r r e d .  

A  s i n g l e   r e a c t o r   w h i c h   s e q u e n t i a l l y   e f f e c t s   t h e  

m o i s t u r i z a t i o n   and  c a l c i n a t i o n   s t e p s   may  be  u s e d ,   o r  

a  s e p a r a t e   c a l c i n e r   and  m o i s t u r i z e r   may  be  e m p l o y e d .  
The  f o r m e r   may  be  d e s i r e d ,   fo r   e x a m p l e ,   when  a  r o t a t i n g  

h o r i z o n t a l   drum  a g g l o m e r a t o r   is  u sed   in  t he   m o i s t u r i -  

z a t i o n   s t e p .   In  such  i n s t a n c e s ,   c a l c i n a t i o n   may  b e  

e f f e c t e d   by  d i r e c t l y   or  i n d i r e c t l y   h e a t i n g   the   r o t a t i n g  

h o r i z o n t a l   d r u m .  

STPP  p a r t i c l e s   in  t he   h y d r a t o r   and  c a l c i n e r   e x i t  

gas  s t r e a m s   a re   p r e f e r a b l y   r e c o v e r e d   by,   fo r   e x a m p l e ,  

a  dry   c y c l o n e ,   and  r e c y c l e d   to  t he   m o i s t u r i z a t i o n   s t e p .  

G e n e r a l l y ,   such   r e c y c l e d   m a t e r i a l   c o n t a i n s   p a r t i a l l y  

h y d r a t e d   STPP  p a r t i c l e s   w h i c h   when  m i x e d   w i t h   t h e  

r e c y c l e   from  the  p r o d u c t   s c r e e n s   and  the   p r i m a r y   m o i s -  

t u r i z a t i o n   s t e p   f e e d   p r o v i d e   an  a c t u a l   m o i s t u r i z a t i o n  

s t e p   f e e d   h a v i n g   on  the   a v e r a g e   b e t w e e n   a b o u t   1  a n d  

12%  m o i s t u r e .  

The  c a l c i n e d   g r a n u l a r   STPP  p r o d u c t s   of  t he   i n -  

v e n t i o n   a re   r e c o v e r e d ,   g e n e r a l l y   by  s c r e e n i n g   t h e  



c a l c i n a t e   to  i s o l a t e   the   d e s i r e d   p r o d u c t   f r a c t i o n .  

For  c o m m e r c i a l   p u r p o s e s   the  g r a n u l a r   p r o d u c t   f r a c t i o n  

i s o l a t e d   is  g e n e r a l l y   e n c o m p a s s e d   by  the   f r a c t i o n  

-16   +100  mesh .   T y p i c a l   g r a n u l a r   f r a c t i o n s   i s o l a t e d  

i n c l u d e ,   for   e x a m p l e ,   -16  +94,   -20   +80  and  -20  + 1 0 0  

mesh .   Such  f r a c t i o n s   are   p r o v i d e d   by  t h e  p r e s e n t  
i n v e n t i o n .   P r e f e r a b l y ,   r e c o v e r y   of  t he   g r a n u l a r   STPP 

p r o d u c t   i n c l u d e s   m i l l i n g ,   t h e n   r e s c r e e n i n g   any  p r o d u c t  

s c r e e n   o v e r s i z e   m a t e r i a l .   F u r t h e r ,   w h e r e   a  c o n t i n u o u s  

p r o c e s s   is  e m p l o y e d ,   the   p r o d u c t   s c r e e n   u n d e r s i z e  

m a t e r i a l   is  p r e f e r a b l y   r e c y c l e d   to  the   m o i s t u r i z a t i o n  

s t e p .  
G r a n u l a r   STPP  p r o d u c t s   were  o b t a i n e d   from  t h e  

a b o v e   d e s c r i b e d   p r o c e s s   h a v i n g   low  f r i a b i l i t y ,   h i g h  

a b s o r p t i v i t y   and  a  bu lk   d e n s i t y   w i t h i n   the   r a n g e   o f  

f rom  a b o u t   0 . 6 5 - 0 . 8 7   g / c c .   The  b u l k   d e n s i t y   of  t h e  

p r i m a r y   m o i s t u r i z a t i o n   s t e p   f e e d   can   be  r e d u c e d   b y  

0 . 2 0   to   0 . 2 5   g / c c   in  c a r r y i n g   ou t   t he   p r o c e s s   of  t h e  

i n v e n t i o n .   The  above   d e s c r i b e d   p r o c e s s   can  be  c a r r i e d  

o u t   in  e i t h e r   a  b a t c h   or  c o n t i n u o u s   f a s h i o n ,   as  d e -  

s i r e d .   P r e f e r a b l y ,   h o w e v e r ,   t he   i n v e n t i o n   is  c a r r i e d  

o u t   as  a  c o n t i n u o u s   p r o c e s s .  
The  e x a m p l e s   be low  a re   g i v e n   to  i l l u s t r a t e   t h e  

i n v e n t i o n .  

F r i a b i l i t y   D e t e r m i n a t i o n   P r o c e d u r e  

F r i a b i l i t y   as  d e s c r i b e d   and  r e p o r t e d   h e r e i n   i s  

d e t e r m i n e d   as  f o l l o w s :   Two  a p p r o x i m a t e l y   65  g  s a m p l e s  

( S a m p l e s   1  and  2)  from  a  h o m o g e n i z e d   p o r t i o n   of  t h e  

p r o d u c t   to  be  t e s t e d   a re   w e i g h e d   to  the   n e a r e s t   0 .01   g .  

Sample   1  is  t r a n s f e r r e d   to  the   top   s c r e e n   of  a  

n e s t   i n c l u d i n g   20,  30  and  100  mesh  (U.S.   S t a n d a r d )  

s c r e e n s .   The  s c r e e n   n e s t   w i t h   s a m p l e   is  p l a c e d   o n  

a  Ro  Tap  s i e v e   s h a k e r   ( m a n u f a c t u r e d   by  W.  S.  T y l e r ,  

I n c . )   and  s h a k e n   for  10  m i n u t e s .   The  amount  of  ma-  

t e r i a l   wh ich   p a s s e d   t h r o u g h   the   100  mesh  s c r e e n   i s  

w e i g h e d .   The %  by  w e i g h t   of  Sample   1  which   p a s s e d  

t h r o u g h   the   100  mesh  s c r e e n   is  t h e n   c a l c u l a t e d .  



S a m p l e   2  is  t r a n s f e r r e d   to  an  e s s e n t i a l l y   v e r -  

t i c a l ,   1"  ( d i a m e t e r )   x  24"  g l a s s   t u b e .   A  n o n p o r o u s ,  
c u p p e d   d e v i c e   s u i t a b l e   for   c o l l e c t i n g   d u s t   ( f o r   e x -  

a m p l e ,   a  S o x h l e t   e x t r a c t i o n   t h i m b l e )   is   f i t t e d   o v e r  
t h e   top   o p e n i n g   of  the   g l a s s   t u b e   p r e f e r a b l y   by  m e a n s  
of  a  r u b b e r   t u b e .  

Dry  a i r   is  b lown  u p w a r d l y   t h r o u g h   t he   g l a s s   t u b e  

a t   a  r a t e   of  0 . 2 5   SCFM  for   a  p e r i o d   of  10  m i n u t e s .  

The  s a m p l e   is  t h u s   f l u i d i z e d   and  is  m a i n t a i n e d   in  a  

f l u i d i z e d   s t a t e   for   the   10  m i n u t e   p e r i o d .   T h e r e a f t e r ,  

t h e   m a t e r i a l   in  t he   t u b e   and  in  t he   d u s t   c o l l e c t o r  

is   t r a n s f e r r e d   to  t he   top   s c r e e n   of  a  Ro  Tap  s i e v e  

s h a k e r   and  t r e a t e d   in  the   same  manner   as  Sample   1 .  

C a l c u l a t i o n   is  t h e n   made  of  t he   %  by  w e i g h t   of  Sample   2 

w h i c h   p a s s e d   t h r o u g h   the   100  mesh  s c r e e n .  

%  F r i a b i l i t y   =  %  by  w e i g h t   of  Sample   2  p a s s e d   t h r o u g h  
100  mesh  s c r e e n  -  

%  by  w e i g h t   of  Sample   1  p a s s e d   t h r o u g h  

100  mesh  s c r e e n  

A b s o r p t i v i t y   D e t e r m i n a t i o n   P r o c e d u r e  

A b s o r p t i v i t y   as  d e s c r i b e d   and  r e p o r t e d   h e r e i n  

is  d e t e r m i n e d   as  f o l l o w s :   Twenty   grams  of  STPP  s a m p l e  
to   be  t e s t e d   a r e   t h o r o u g h l y   m i x e d   w i t h   5  ml  of  an  o c t y l -  

p h e n o x y p o l y e t h o x y   e t h a n o l   w e t t i n g   a g e n t   c o m m e r c i a l l y  
s o l d   as  T r i t o n ®   X-100  in  a  250  ml  b e a k e r .   A p p r o x i -  

m a t e l y   20  g  of  dry   g r a n u l a r   l i g h t   d e n s i t y   ( 0 . 4 5 - 0 . 5 5  

g / c c )   STPP  p a r t i c l e s   a r e   p l a c e d   in  t h e   b o t t o m   of  a  

c e n t r i f u g e   t u b e   to  a b s o r b   any  e x c e s s   T r i t o n @   X - 1 0 0  

no t   a b s o r b e d   by  t he   s a m p l e   b e i n g   t e s t e d .   A  p e r f o r a t e d  

r u b b e r   s t o p p e r   h a v i n g   a  mi lk   pad  f i l t e r   p a p e r   d i s c  

on  the   top   t h e r e o f   and  an  a f f i x e d   w i r e   h a n d l e ,   is  s l i d  

down  t he   t u b e   and  f o r c e d   a g a i n s t   the   dry   p h o s p h a t e  

in  the   b o t t o m   of  t he   t u b e .   The  m i x t u r e   of  s a m p l e   b e i n g  

t e s t e d   and  T r i t o n ®   X-100  is  t h e n   t r a n s f e r r e d   to  t h e  

c e n t r i f u g e   t u b e .   The  t ube   wi th   c o n t e n t s   a re   c e n t r i -  

f u g e d   at   a  s p e e d   of  a b o u t   4 , 0 0 0   rpm  fo r   10  m i n u t e s .  

The  s a m p l e   w i t h   a b s o r b e d   T r i t o n @   X - 1 0 0 ,   t h a t   i s ,   t h e  



m a t e r i a l   on  top   of  t he   r u b b e r   s t o p p e r ,   is  r emoved   f r o m  
the   c e n t r i f u g e   t u b e   and  w e i g h e d .  

D i s s o l u t i o n   Time  D e t e r m i n a t i o n   P r o c e d u r e  

D i s s o l u t i o n   t ime   as  d e s c r i b e d   and  r e p o r t e d   h e r e i n  

is   d e t e r m i n e d   as  f o l l o w s :   T h r e e   h u n d r e d   m i l l i l i t e r s  

of  d i s t i l l e d   w a t e r   at  21±2°C  a r e   p l a c e d   in  a  600  m l  

low  form  b e a k e r   ( f o r   e x a m p l e ,   a  K i m a x - K i m b l e   1 4 0 0 5  

b e a k e r ) .   The  s t i r r i n g   rod  of  a  c o n s t a n t   rpm  s t i r r e r  

( fo r   e x a m p l e ,   a  P h i p p s - B i r d   m u l t i p l e   s t i r r i n g   a p p a r a t u s  
is  a d j u s t e d   so  t h a t   t he   s t i r r i n g   b l a d e   r e s t s   on  t h e  

b o t t o m   of  t he   low  form  b e a k e r .   A  3 6 - 0 . 1   gram  s a m p l e  
of  the   m a t e r i a l   to  be  t e s t e d   is  w e i g h e d .   The  s t i r r e r  

is   t u r n e d   on  and  a d j u s t e d   to  o p e r a t e   at  100  rpm.  A 

t i m e r   is  s t a r t e d ,   and  t he   s a m p l e   is  added   to  the   b e a k e r  

in  a p p r o x i m a t e l y   15  s e c o n d s   ( a d d i t i o n   t i m e ) .   The  t i m e  

( f i n a l   t i m e )   is   r e c o r d e d   when  on ly   a  few  g r a n u l e s   ( l e s s  

t h a n   10)  r e m a i n   u n d i s s o l v e d .  

D i s s o l v i n g   t i m e  =   F i n a l   t i m e  -   A d d i t i o n   t i m e  

Example   I  

Two  runs   (Run  A,  a  5  hour   run   and  Run  B,  a  3 

hour   run)   were   made  u s i n g   a  dense   ( b u l k   d e n s i t y   o f  

0 .90   g / c c   or  g r e a t e r )   r o t a r y   d r i e d   STPP  f e e d   h a v i n g ,  

on  the   a v e r a g e ,   a  p a r t i c l e   s i z e   w i t h i n   the   p r e f e r r e d  

d i s t r i b u t i o n   of  40  to  65%  by  w e i g h t   +20  mesh ,   30  t o  

55%  by  w e i g h t   -20  +100  mesh  and  0  to  10%  by  w e i g h t  

-100   mesh .   The  STPP  was  c o n t i n u o u s l y   f ed   at  a  r a t e  

of  a b o u t   500  pounds   per  hour  (pph)  to  a  r o t a r y   d r u m  

h y d r a t o r   (27  i nch   i n s i d e   d i a m e t e r ;   14  f o o t   l e n g t h ;  

0 .2   i nch   per  f o o t   s l o p e )   e q u i p p e d   w i th   fou r   a i r   a t o -  

m i z e d   s p r a y   n o z z l e s .   The  h y d r a t o r   was  r o t a t e d   at  a  

s p e e d   of  22  rpm.  W a t e r ,   h a v i n g   a  t e m p e r a t u r e   of  a b o u t  

1 3 - 1 6 ° C ,   was  s p r a y e d   o n t o   the   r o t a t i n g   bed  of  STPP 

at   a  r a t e   s u f f i c i e n t   to  p r o v i d e   a  c a l c i n a t i o n   s t e p  



f e e d   h a v i n g   b e t w e e n   1 2 . 8   and  21.5%  by  w e i g h t   of  m o i s -  
t u r e   (bound  a n d / o r   f r e e ) .   V a l u e s   fo r   t he   p h y s i c a l  

m e a s u r e m e n t s   made  on  s e l e c t e d   s a m p l e s   of  m o i s t u r i z a t i o n  

s t e p   f e e d   and  c a l c i n a t i o n   s t e p   f e e d   ( t h a t   i s ,   t h e  

m o i s t u r i z e d   m a t e r i a l )   t a k e n   d u r i n g   o p e r a t i o n   of  t h e  

runs   a re   g i v e n   in  T a b l e   I.   Run  a v e r a g e   and  r a n g e  
v a l u e s   a re   g i v e n   fo r   e a c h   t y p e   of  m e a s u r e m e n t .  

The  m a t e r i a l   f rom  the   h y d r a t o r   was  c o n t i n u o u s l y  
fed  to  a  c o u n t e r c u r r e n t   r o t a r y   c a l c i n e r   ( 1 5 . 5   i n c h  

i n s i d e   d i a m e t e r ;   11  f o o t   1 .5   i n c h   l e n g t h )   r o t a t e d   a t  

a  s p e e d   of  a b o u t   27  rpm.  H e a t i n g   was  e f f e c t e d   by  a  
n a t u r a l   gas   f l a m e   at  the   m a t e r i a l   d i s c h a r g e   p o i n t   o f  

the  c a l c i n e r .   The  m o i s t u r i z e d   f e e d   was  c a l c i n e d   t o  

a  t e m p e r a t u r e   of  f rom  a b o u t   440  to   a b o u t   480°C.   T h e  

c a l c i n e d   p r o d u c t   was  s c r e e n e d   by  a  c o m m e r c i a l   s c r e e n i n g  

o p e r a t i o n   e m p l o y i n g   16  mesh  top   deck   and  94  mesh  b o t t o m  

deck  s c r e e n s   ( p r o d u c t   s c r e e n s ) .   O v e r s i z e   m a t e r i a l  

from  the   p r o d u c t   s c r e e n s   was  c o n t i n u o u s l y   m i l l e d   a n d  

r e c y c l e d   to  the   p r o d u c t   s c r e e n s .   A  -16   +94  mesh  p r o d -  

uc t   f r a c t i o n   is  r e c o v e r e d   from  the   p r o d u c t   s c r e e n s .  

P a r t i c l e   s i z e   d i s t r i b u t i o n ,   bu lk   d e n s i t y ,   a b s o r p -  

t i v i t y ,   f r i a b i l i t y ,   STPP  a s s a y   and  Form  I  c o n t e n t  

m e a s u r e m e n t s   were   made  on  s e l e c t e d   s a m p l e s   ( t a k e n   a t  

v a r i o u s   t i m e s   d u r i n g   o p e r a t i o n   of  the   run)   of  t h e  

-16  +94  mesh  p r o d u c t   f r a c t i o n s .   Run  a v e r a g e   and  r a n g e  
v a l u e s   a re   g i v e n   in  T a b l e   I  fo r   each   t y p e   of  m e a s u r e -  

m e n t .  

As  can  be  s e e n   from  the   d a t a ,   g r a n u l a r   STPP 

p r o d u c t s   of  h i g h   a b s o r p t i v i t y   ( a b o u t   two  t i m e s   t h a t  

of  the   f e e d ) ,   low  f r i a b i l i t y   and  a  bu lk   d e n s i t y   w i t h i n  

the  r a n g e   of  0 . 7 3 1 - 0 . 8 6 3   g / c c   were  o b t a i n e d .   D u r i n g  

Run  B,  bu lk   d e n s i t y   m e a s u r e m e n t s   were  a l s o   made  o n  

s e l e c t e d   s a m p l e s   of  f e e d ;   the   d a t a   s h o w s ,   on  the   a v e r -  

age ,   a  0 . 2 0 3   g / c c   bu lk   d e n s i t y   r e d u c t i o n   from  the   f e e d  

for   the  p r o d u c t s   o b t a i n e d .   F u r t h e r ,   t he   %  a s s a y   o f  

STPP  r e m a i n e d   a b o u t   the   same  in  c a r r y i n g   out   the   p r o -  

c e s s .  



E x a m p l e  I I  
The  e q u i p m e n t   and  p r o c e d u r e   e m p l o y e d   in  t h i s  

e x a m p l e   a re   i d e n t i c a l   to  Example   I  e x c e p t   t h a t   p r o c e s s  
u n d e r s i z e   STPP  from  the  p r o d u c t   s c r e e n s   and  dry  c y c l o n e  

( c o l l e c t s   u n d e r s i z e   STPP  from  the  h y d r a t o r   and  c a l c i n e r  

e x i t   gas  s t r e a m s )   was  c o n t i n u o u s l y   r e c y c l e d   to  t h e  

m o i s t u r i z a t i o n   s t e p .  

Two  c o n t i n u o u s   runs   (Run  C,  a  5  1 /2   hour   r u n  
and  Run  D,  a  19  hour  run)   were  made  d u r i n g   which   a n  
STPP  f e e d   of  t he   t y p e   d e s c r i b e d   in  E x a m p l e   I  ( p r i m a r y  

f e e d )   was  fed  to  the  h y d r a t o r   at   a  r a t e   of  a b o u t   5 0 0  

pph.   A d d i t i o n a l l y ,   a l l   p r o c e s s   u n d e r s i z e   STPP  w a s  

c o n t i n u o u s l y   r e c y c l e d   to  the  m o i s t u r i z a t i o n   s t e p .  
The  r e c y c l e   f rom  the  c y c l o n e   c o n t a i n e d   some  h y d r a t e d  

STPP  m a t e r i a l   which   when  c o m b i n e d   w i t h   the   p r i m a r y  

f e e d   p r o d u c e d   an  a c t u a l   m o i s t u r i z a t i o n   s t e p   f e e d   h a v i n g  

from  a b o u t   1  to  a b o u t   7%  by  w e i g h t   m o i s t u r e .  

The  h y d r a t o r   was  r o t a t e d   at  a  s p e e d   of  22  r p m .  
W a t e r   h a v i n g   a  t e m p e r a t u r e   of  a b o u t   1 3 - 1 6 ° C   was  s p r a y e d  

o n t o   the   r o t a t i n g   bed  of  STPP  a t   a  r a t e   s u f f i c i e n t  

to  p r o v i d e   a  c a l c i n a t i o n   s t e p   f e e d   h a v i n g   1 5 . 3 - 2 3 . 4 %  

by  w e i g h t   of  m o i s t u r e   (bound  a n d / o r   f r e e ) .  

V a l u e s   for   the  p h y s i c a l   m e a s u r e m e n t s   made  o n  

s e l e c t e d   s a m p l e s   of  m o i s t u r i z a t i o n  s t e p   f e e d   and  c a l -  

c i n a t i o n   s t e p   f e e d   t a k e n   d u r i n g   o p e r a t i o n   of  the   r u n  

a r e   g i v e n   in  T a b l e   I I .   Run  a v e r a g e   and  r a n g e   v a l u e s  

are   g i v e n   for   each   type   of  m e a s u r e m e n t .  

The  m o i s t u r i z e d   p r o d u c t s   were  c a l c i n e d   to  a  

t e m p e r a t u r e   of  from  a b o u t   440  to  a b o u t   480°C ,   in  t h e  

manner   d e s c r i b e d   in  Example   I.  The  c a l c i n e d   p r o d u c t s  

were   t h e n   s c r e e n e d   as  in  Example   I,  and  the   p r o d u c t  

s c r e e n   o v e r s i z e   m a t e r i a l   was  c o n t i n u o u s l y   m i l l e d   a n d  

r e c y c l e d   to  the   p r o d u c t   s c r e e n s .   P r o d u c t   s c r e e n   u n -  

d e r s i z e   m a t e r i a l   and  u n d e r s i z e   m a t e r i a l   from  the  h y -  

d r a t o r   and  c a l c i n e r   e x i t   gas  s t r e a m s   ( c o l l e c t e d   i n  

a  dry   c y c l o n e )   were   c o n t i n u o u s l y   r e c y c l e d   to  the  m o i s -  

t u r i z a t i o n   s t e p .  



P a r t i c l e   s i z e   d i s t r i b u t i o n ,   bu lk   d e n s i t y ,   a b s o r p -  

t i v i t y ,   f r i a b i l i t y ,   STPP  a s s a y   and  Form  I  c o n t e n t  

m e a s u r e m e n t s   were  made  on  s e l e c t e d   s a m p l e s   ( t a k e n   a t  

v a r i o u s   t i m e s   d u r i n g   o p e r a t i o n   of  the   run)   of  t h e  

-16  +94  mesh  p r o d u c t   f r a c t i o n .   A d d i t i o n a l l y ,   fo r   Run  D ,  

d i s s o l v i n g   t ime   m e a s u r e m e n t s   were  made  on  s i m i l a r l y  

s e l e c t e d   s a m p l e s .   Run  a v e r a g e   and  r a n g e   v a l u e s   a r e  

g i v e n   in  T a b l e   I I   fo r   e a c h   t y p e   of  m e a s u r e m e n t .  

As  can  be  s e e n   from  t h e   d a t a ,   g r a n u l a r   STPP 

p r o d u c t s   of  h i g h   a b s o r p t i v i t y ,   low  f r i a b i l i t y   and  a  

b u l k   d e n s i t y   w i t h i n   the   r a n g e   of  0 . 7 0 2 - 0 . 7 9 8   g / c c   w e r e  
o b t a i n e d .   D u r i n g   Run  D,  b u l k   d e n s i t y   m e a s u r e m e n t s  

were   a l s o   made  on  s e l e c t e d   s a m p l e s   of  f e e d ;   t h e   d a t a  

s h o w s ,   on  the  a v e r a g e ,   a  0 . 2 0 2   g / c c   bu lk   d e n s i t y   r e -  

d u c t i o n   from  t he   f e e d   fo r   t he   p r o d u c t s   o b t a i n e d .  

F u r t h e r ,   t he   %  a s s a y   of  STPP  i n c r e a s e d ,   on  the   a v e r a g e ,  

by  a b o u t   4.7%  in  c a r r y i n g   ou t   t he   p r o c e s s .  
The  d i s s o l v i n g   t ime   m e a s u r e m e n t s   made  on  s e l e c t e d  

s a m p l e s   t a k e n   d u r i n g   the   o p e r a t i o n   of  Run  D  had  a n  

a v e r a g e   v a l u e   of  3  m i n u t e s   and  56  s e c o n d s .   D i s s o l v i n g  

t ime   v a l u e s   b e t w e e n   a b o u t   3  and  6  m i n u t e s   a re   c o n s i d e r e d  

to  be  good  by  the   i n d u s t r y   f o r   g r a n u l a r   STPP  p r o d u c t s  

w i t h i n   the   d e n s i t y   r a n g e   of  0 . 6 5 - 0 . 8 7   g / c c .  











1.  A  p r o c e s s   fo r   p r o d u c i n g   a  g r a n u l a r   s o d i u m   t r i -  

p o l y p h o s p h a t e   p r o d u c t   h a v i n g   low  f r i a b i l i t y ,   h i g h  

a b s o r p t i v i t y ,   and  a  bu lk   d e n s i t y   w i t h i n   the   r a n g e   o f  

f rom  a b o u t   0 . 65   g / c c   to  a b o u t   0 . 8 7   g / c c ,   which   c o m p r i s e s  

m o i s t u r i z i n g   an  a g i t a t e d   f e ed   m a t e r i a l   c o n s i s t i n g   e s s e n -  

t i a l l y   of  d e n s e   r o t a r y   d r i e d   s o d i u m   t r i p o l y p h o s p h a t e   i n  

e s s e n t i a l l y   n o n - h y d r a t e d   form  h a v i n g   a  bu lk   d e n s i t y   o f  

at  l e a s t   0.9  g / c c   and  a  p a r t i c l e   s i z e   d i s t r i b u t i o n   o f  

0  to  85%  by  w e i g h t   +20  mesh ,   15  to  100%  by  w e i g h t   - 2 0  

+100  mesh  and  0  to  20%  by  w e i g h t   -100  mesh ,   by  a d d i n g  

a  s u f f i c i e n t   amount   of  w a t e r   t h e r e o n   to  p r o d u c e   a  m o i s -  

t u r i z e d   m a t e r i a l   c o n t a i n i n g   on  the   a v e r a g e   b e t w e e n   10 

and  30%  by  w e i g h t   m o i s t u r e ,   c a l c i n i n g   the   m o i s t u r i z e d  

m a t e r i a l   to   a  t e m p e r a t u r e   w i t h i n   t h e   r a n g e   of  f r o m  

a b o u t   300  to  a b o u t   600°C  and  r e c o v e r i n g   s a i d   g r a n u l a r  

s o d i u m   t r i p o l y p h o s p h a t e   p r o d u c t .  

2.  The  p r o c e s s   of  c l a i m   1  c h a r a c t e r i z e d   in   t h a t  

the   a g i t a t e d   f e ed   m a t e r i a l   i s   c o n t i n u o u s l y   m o i s t u r i z e d ,  

the   m o i s t u r i z e d   m a t e r i a l   i s   c o n t i n u o u s l y   c a l c i n e d   a n d  

c o n t i n u o u s l y   r e c o v e r i n g   the   g r a n u l a r   sod ium  t r i p o l y p h o s -  

p h a t e   p r o d u c t .  

3.  The  p r o c e s s   of  c l a i m   1  or   2  c h a r a c t e r i z e d   i n  

t h a t   the   s o d i u m   t r i p o l y p h o s p h a t e   f eed   i n c l u d e s   p r o d u c t  

m a t e r i a l   r e c y c l e d   from  the   p r o c e s s .  
4.  The  p r o c e s s   of  c l a i m   1,  2  or  3  c h a r a c t e r i z e d   i n  

t h a t   the   s o d i u m   t r i p o l y p h o s p h a t e   f eed   m a t e r i a l   has  a  

p a r t i c l e   s i z e   d i s t r i b u t i o n   of  40  to  65%  by  w e i g h t   +20  

mesh ,   30  to  55%  by  w e i g h t   -20  +100  mesh  and  0  to  10% 

by  w e i g h t   -100   m e s h .  

5.  The  p r o c e s s   of  c l a i m   1,  2,  3  or  4  c h a r a c t e r i z e d  

in  t h a t   the   sod ium  t r i p o l y p h o s p h a t e   f eed   is   a g i t a t e d  

by  r o t a t i o n .  

6.  The  p r o c e s s   of  c l a i m   1,  2,  3,  4  or  5  c h a r a c t e r -  

i z e d   in  t h a t   the   w a t e r   is  added  o n t o   the  a g i t a t e d   s o d i u m  

t r i p o l y p h o s p h a t e   feed  by  s p r a y i n g .  



7.  The  p r o c e s s   of  c l a i m   1,  2,  3,  4,  5  or  6  c h a r -  

a c t e r i z e d   in  t h a t   the   g r a n u l a r   s o d i u m   t r i p o l y p h o s p h a t e  

p r o d u c t   r e c o v e r e d   is  e n c o m p a s s e d   by  the   f r a c t i o n   - 1 6  

+100  m e s h .  
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